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(57)[ABSTRACT OF THE DISCLOSURE] 



[Bttl [PURPOSE] 

riftfll;^ ffiDDW^i® Power consumption is small and is providing 

ft££^"T?#5fi£Ji£^$liI£: the liquid crystal display which can display a 

$k&i~Z>^bX'foZ) 0 high quality image. 
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[CONSTITUTION] 

A control circuit 16 outputs the polarity-reversals 
control signal M which a level reverses for every 
two or more scanning period. 
The display voltage generator circuit 17 
reverses the polarity of the driving voltage which 
it impresses to the data line 29 for every two or 
more scanning period according to the 
polarity-reversals control signal M and internal 
image data. 

In order that a control circuit 16 may ensure 
charging of the pixel by the driving voltage 
directly after polarity reversals, at the timing 
which impresses the driving voltage directly 
after polarity reversals, it sets up longer than 
others, the selection period, i.e., the 
horizontal-scanning period, of the pixel. 




1 2 Row driver 

1 3 Line driver 
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■rfPfr4€56fr * XHOiVtSOJSi 



DOUT display data 

14 Picture-processing circuit 
DIM image data 

15 Timing control circuit 

16 Control circuit 

1 7 Display voltage generator circuit 



[CLAIMS] 



^ y 3-1/ ?m =f-k K*^ y *f- ^{f 

mm (c *t ft -r 5 # mm mm 
\z.ttfc-fz>mj± zmmo) i&tm 



[CLAIM 1] 

A liquid crystal display element equipped with a 
first side substrate where the switching element 
and the pixel electrode connected to the end of 
the electric-current path of this switching 
element were formed in the form of matrix, a 
substrate of another side in which the counter 
electrode which opposes said pixel electrode 
was formed, a liquid crystal arranged between 
the substrate of said 1 side, and the substrate of 
said other side, a scanning line connected to 
the control end of said switching element and 
the data line connected to the other end of the 
electric-current path of said switching element; 
And 

The data line driver which is connected to said 
data line, reverses a polarity on said data line 
and impresses the voltage corresponding to a 
sequential video signal to it in each of two or 
more scanning periods; And 
Scanning line driver which connects with said 
scanning line and impresses a sequential pulse 
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tz^-y'f-y^'B^-^'BKDMf^ voltage to said scanning line, and carries out a 

2i->U fffEr— ^y^>Yy^y< 1st period switching of the switching element 

ft&&£titc1i&Vk<D i n.J±%:lilt) connected to each scanning line, and which, at 

i'&PJ^yfX'tt, witi^KDM the timing which outputs the polar voltage by 

Tn±Mh^^%2(DMTn\3r>irZ) which said data line driver was reversed, carries 

"fe^y-i^Yy^'^b^ out a 2nd period switching longer than said 1st 

Xmj&tSthZZkZ&mt-fm period; 

m^^'^Wo It is formed from the above-mentioned. 

The liquid crystal display characterized by the 
above-mentioned. 

[IMfS2] [CLAIM 2] 

Hute-r — ?7-f>K7^fi^7r: A liquid crystal display of Claim 1, in which said 

yv— Aft(;:Ep;JjQfiJ3E£>£jg , l4£- <jata |j ne driver is equipped with means to alter 

Kts-f <5{ifi£rg£fL-t~ : 53=I££r the position which reverses the polarity of an 

ffi^&^b%¥fMbirZ)W$:Ml applied voltage for every display frame. 

[fi^if 3] [CLAIM 3] 

iiijfe^sfB^^lf i^-fi, SttM^I A liquid crystal display of Claim 1 or 2, in which 

SBtfTib^jj&vifiy— if^H^^^ said liquid crystal display element comprises 

M z t-frb j M$L£tiZ>Z.b%W®Lt color-liquid-crystal display elements of a 

i~5fi >^.\X\t2\z.^ML(OW.BB reflection-type double-refraction control system. 

[»*if 4] [CLAIM 4] 

B*ftx— ^{d*J-J^1--5i|Eijjfl;j± A actuation method of the liquid crystal display 

%fft feMMX'M&^^Wb element, in which in the actuation method of the 

T^T^y-^h^^^M^mM^^ liquid crystal display element which impresses 

^•(c:Pflini"'5?^B^^^^ J F-<Dil2 the driving voltage corresponding to image data 

ifj^Tife^&l^T^ to an active-matrix type liquid crystal display 

mit&MWiMS.^W.'^n^^^^.U element while altering a polarity a prescribed 

l-^'tt^^ML&^Pp^nL, |i period, it impresses said driving voltage, 

©fEffi<7)Si±£ix$GLfcii;i£<Z) altering a polarity for two or more scanning lines 

^^mm^m<D7k¥^M of every, it sets up longer than another 

m£ } 9h&<mfci-Z>ZtZ¥f'mt horizontal-scanning period the 
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"fSfKBB^/^^^F-WigSi^Jfeo horizontal-scanning period immediately after 

reversing the polarity of driving voltage. 



[mwmrmmm] [detailed description of the 

INVENTION] 

[0001] [0001] 

[mm±om^w] [industrial application] 

r©3BWf±, i H s B i/T8It$^ This invention relates to the actuation method of 

ft^^^Ofgfb^&^llflU 4# a liquid crystal display and a liquid crystal 

mfeMfflfe^mWiMJiom display element 

f4^R^"T5Z^x^7Vh!;^^ Specifically, it is related with the actuation 

K(7)i0 s gi/T|tSl>7^f method of the liquid crystal display element of 

VMJ $ ^^^(Drnga^y^M the liquid crystal display of the active-matrix 

^(D%$W)jjfe\Z-W[-tZ) 0 system which reverses the polarity of driving 

voltage for every prescribed period, and an 
active-matrix system. 

10002] [0002] 

m*<D&ffi] [PRIOR ART] 

T^"r^^)^7,^j^(DW.mM. When actuating the liquid crystal display 

^^ I 1r$:MW)i~ 51^^ fl&BBlt element of an active-matrix system, in order to 

^(Dgik&ffiCtztblz., f&ffltc^ prevent degradation of liquid-crystal material, it 

Mmf±fi^1]n£tiZ)£?\c$ife%; reverses a polarity so that an alternating voltage 

S$5~f~5 0 t£3fe<7)TFTr$ 0^3^;^ may be impressed to a liquid crystal. 

^^-(DBWiVit, lzk^M^ In actuation of the TFT-liqu id-crystal display 

f!f]^ N K>hfe, ^cV^fi, A element of the past, it has reversed the polarity 

&^mW)W J J±<DM&$:fc&LX of driving voltage for every 1 



horizontal-scanning period, every dot, and 
every frame. 

10003] [0003] 
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[mwmmi-Xoki-zwkM] [problem to be solved by the 

« B B B i^tO?lfI*«#< INVENTION] 

fe^<DMW)MBL(D&\tkR1bk1l$i£ Many of power consumption of a liquid crystal 

^S^tlSo ^-(Dtcbb, tR^^eS: display is consumed at the time of the polarity 

J$F^fet::^f££Jxte1~&;fr?£^ reversals of this driving voltage. 

KryhS(-11f££S$Gl~5;^?fe~C For this reason, there is a problem that power 

fi> ffi^MM^IZ^&kb^ofEi consumption becomes bigger, by the method of 

MftfoZ>o yu^-A^tc^ reversing a polarity for every 

{££K$5l~3;frft~C{i N 171/- horizontal-scanning period, or the method of 

A<£>HS1|p]— ®&<DM1±&Wi^^ reversing a polarity for every dot. 

HkfciRW&tl&tztib^ TFTGQit Moreover, by the method of reversing a polarity 

tlMlM^X^, #IlJ^O^^|^fl for every frame, since the same polar voltage is 

ri s £Ut<5* ^frfr3>5/13l## s 3§£ maintained for one frame at a pixel capacitor, 

^^®^OppM^ s i£Ti"So the so-called tailing in which the display 

gradation of each pixel is confused occurs 
according to the leakage current of TFT, the 
quality of a display image deteriorates. 

[0004] [0004] 

^W|§l^fi±fB^JKldffi^T& This invention was made in view of the 

&titch<DX\ ?&^W,jJ<D/b&\<^ above-mentioned actual condition, and it aims it 

mm^^^\ifRW&Mi^^^lr at providing the actuation method of the small 

<DMW}jjfe : fc$k$:i'2)Zk : & @ liquid crystal display of power consumption, and 

<h1"5 0 wOJ8Wf4, Ho°pf a liquid crystal display element. 

<7)®<i£:^^T*#£^0B^7j^ Moreover, this invention sets it. as the other 

WlkX$W.m^7\<Ml-<DWW\'Jife objective to provide the actuation method of the 

Srttflfc-fSwiSrfdltf) B $ih1r liquid crystal display and liquid crystal display 

So element which can display a high quality image. 

[0005] [0005] 

[MEANS TO SOLVE THE PROBLEM] 

±IS @ ft£iltfijc;i~3/c#>, w(7)H As for the liquid crystal display which it applies 

W^d^5?Kfi^^^g(4, to this invention in order to attain the 

y^y^M^kW.T.^y^iy^f^ above-mentioned objective: 

*<0%Ufe<D—mzfeWt&titz. A liquid crystal display element equipped with 
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mMmtti^hV?xm^Mf&£ one substrate by which the pixel electrode 

ti1t — jj(D&1Rk^ itufSMStli connected to the end of the electric-current path 

JS&t^fpJt" 3*tlRlWfija s fl0fiJc£ of a switching element and this switching 

tl1ti!tLjj<D&1Rb* mtii^3j(D element was formed in the form of matrix, 

&fabmtZ\&^(D&Ub(DT$\L substrate of another side in which the counter 

%i\lt£titzi&uab, fujfB^MV^ electrode which it opposes in said pixel 

^^M^(DUUm^W:^tz electrode was formed, liquid crystal arranged 

M&y^^t, fuffi^-tVf-V^^ between the substrate of said 1 side, and the 

TOWfa&(D{&i${Ztg$t&tltz substrate of said other side, and the scanning 

x — &74lsb* %iJmK-&i&BB^: line connected to the control end of said 

^f^ti 1 ^ HUfSx— 9y4*s\zJ$k switching element, and the data line connected 

$t£fo, tuISx— $y4V\Z.\Wk to the other end of the electric-current path of 

f$rlzttfci-Z>M&&&&; said switching element; And 

cO^S^f^fetcl^tt^rSteLT The data line driver which is connected to said 

PPAni-STT— ^y^OVy^^t, data line, reverses a polarity on said data line 

Buf2^^7^>(^M£;ft,, SijfB and impresses the voltage corresponding to a 

^^y4^{z\\\M7^y<j^^Mf±^ sequential video signal to it for two or more of 

iPLT, ^fc^y^y^^ftji^fri each scanning periods; And 

tz^y^^^^^&^i(DMW\ The scanning line driver longe r than said 1st 

mt^—^y-OVy^^ period at the timing which outputs 1st voltage of 

^S$5^^lfc@tt(DliJ±^r£±S^i the polarity which carries out period switching, 

5>-^Tii, fuE^l^^ and by which said data line driver was reversed 

fflMh&^^2(DMfa\$~>'~f& for the switching element which was connected 

%L^y«OVy4 y<t, to said scanning line, impressed the sequential 

ti^t^W^tir 5 0 pulse voltage to said scanning line, and was 

connected to each scanning line which 2nd 
period switches on; 

It is characterized by forming from the 
above-mentioned. 

[0006] [0006] 

&ti s ^(D^M^^^i^BB^Tjk Moreover, it sets the actuation method of the 

^^(DMWl'jjfete, ti&j&'f—? liquid crystal display element concerning this 

^ttfci-Z>mW)W,f±$:WrfcmW\ invention to the actuation method' of the 

T^t££^ML&/^T^7^7* active-matrix liquid crystal display element 

^hy^^M^Hs^^^^-tcfp^n which impresses the driving voltage 
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1" %Tt^47^V})#*fflL&$tfF corresponding to image data to an active-matrix 

iSf ^ (Dlitb^&lcio^T, tuffi type liquid crystal display element while altering 

MW)W£%Wlk<Dlkl&Wtfe\^WL a polarity a prescribed period, it impresses said 

tt^r^ML^/i^Rl^DL, lEfjS driving voltage, altering a polarity for each of 

ffi<7)M4£SfcL/cttf£OTK¥ two or more scanning lines; 

%L&M$%itiL<D7k¥'7£^M$£ It is characterized by setting up longer than 

^hlk<WtlE^%Z.b : fc¥fWLb-t another horizontal-scanning period the 

<5o horizontal-scanning period immediately after 

reversing the polarity of driving voltage. 

[0007] [0007] 

[f^ffl] [OPERATION] 

±fefi^c^^ 0 B 0 ^^^^(cfcV^ In the liquid crystal display of the 

Xldt, ^W)mI±<D^&&WjkM above-mentioned composition, it reverses the 

^1^1 ^Jx.f±\ 3feS:J$PflJ^H^ polarity of driving voltage for every two or more 

Rl5"t~<5 0 lot, ^E3t7^>& scanning period, for example, 3 scanning 

^^t^ybm^mW}MJ±(Om^ period. 

&jx%z~tZ)Wj ^(ciitLTrNS'flE Therefore, as compared with the case where 

fi&'b£<^5Z.bfr~T:^?b 0 S/c, the polarity of driving voltage is reversed for 

"f—^y4>±(0M^^^j:^>fc every scanning line and every dot, it can make 

fc&<DM&&&ft£tiZ>Z}:\ztj: power consumption small. 

i^{£®f!fe£Ixl5"t"3 Moreover, a polar voltage which is different in 

Wt'&bigctey, ^^PHfeO&tu the pixel on a data line will be maintained, it 

BP^ J13I## S ^£L&V\> differs from the case where a polarity is 

reversed for every frame, it does not occur, 
disorder, i.e., tailing, of a display image. 

[0008] [0008] 

fo&IM&nMWiMfefcfflM&ti When impressing reversed polarity driving 

TV rfzT—fy^yfcigilfii&cDM voltage to the data line to which a certain pola r 

W)MJ±&Vi)Mi-&Mik, "f—?7 ^nving_volta ge was impressed, the time for 

4ls^* % Mfcfe\z%^tZ>tz.lb<D charging a data line etc. reversed polarity is 

l»MffjftgfcfeS, r<Pl5rafrtt needed . ~ " 

^L^v>ir, Sf££St5L£:f£tf> If this time is not secured, display gradations will 

mW)m±tftPM£titcm^tM differ by the pixel to which the driving voltage 
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tt£l*&L , rW«£V^SififiE;&s after reversing a polarity was impressed, and 

ffltia&ti1tm%b-?te$i7r;l%ffl the pixel to which the driving voltage which has 

tfW«CoTL£5o ^<D$gWX*lt, not reversed the polarity was impressed. 

U&tffx.$z&tltcmW}MB.%:W At the timing which impresses the driving 

APi"S^-<5>^ > "Cfi, ^■yf-"y voltage by which the polarity was reversed in 

^Sf-?©af-^W % gpfb, al#?#} this invention, it lengthens the switching time of 

fs1?rS<LTV , >5o i£o"C f2®j1t a switching element, i.e., a selection period. ( 

JE0&H££:i&£Lfc4§'£-"Cfc« # Therefo re, even when thp polarity of driving 

^7^>^&0 ?i §-iIJ^£5fe^(c voltage is reversed, it charges each data line 

5fcHU WiMtD^TjkftliM&'&Z)^ and each pixel reliably, it can obtain a, desired 

<t/^~C£<D 0 display gradation. 

[0009] [0009] 

%7fk7U— AUi^MMf±<D^: If the position which alters the polarity of an 

te^M-raifl^JE-fSJ:? applied voltage for every display frame is 

{C-f ¥f7iE<DW^}Z-!fcfe<D altered, it can prevent the situation where only a 

%&&(DW,J±<Dfytffll1}\}&tiZ) : ^ specific polar voltage is impressed to a specific 

«B&B&Jfc-C#<5 0 pixel. 

[0010] [0010] 

±iE4#$c<£>l£Sj;£'i££rffl Moreover, the liquid crystal display which has 
V ^XW.BB^Tfk^^-^MWji'^t the above-mentioned characteristics is obtained 
M<fc<9, ±fe^H5:^r^"-f Sy&ifl^ by actuating a liquid crystal display element 
^^it/^#^ti<5 0 using the actuation method of the 

above-mentioned composition. 

[0011] [0011] 

IMMffl] [EXAMPLES] 

U~f. Z(D$g$Ji<D— Hereafter, with reference to drawing, it 

^^WBB^Tfk^M^MM^PM demonstrates the liquid crystal display 

LTlfe^-f 5o WlUCTjkirJ:?^, concerning one Example of this invention. 

^.(DMMM<DWmM^k'i^Mlt. As shown in FIG. 1, the liquid crystal display of - 

Wm^^/ < ^fr{W.m%L7F : M 1 ?-) this Example comprises a liquid crystal display 

11<!:, ?UK9^12t, tf K9^^ panel (liquid crystal display element) 11, the row 

13£, (®^MailHj!^14<!r, ^-T$ driver 12, the line driver 13, the 
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y?$\'i®l&lV&15b, MIhI8§16 picture-processing circuit 14, a timing control 
<i\ *^HJE^£IIJKI17£, circuit 15, a control circuit 16, and a display 
f#$c£ ti-5 0 voltage generator circuit 17. 



[0012] [0012] 

i^^^^^^^/Hlfi^ iU^IMi Liquid crystal display panel 11 comprises TFT 
23£D53lf 23Ky— (thin-film transistor) 25 by which the source was 

$tifcTFT(^h7^v ? ^)25 connected to the pixel electrode 23 and the 

ts f — by^yiM^y-O 1 ) 27 pixel electrode 23, gate line (scanning line) 27, 

^-7-f^)2 one substrate in which the data line 

9ct;&^$£;}xfc— # fidget , (chrominance-signal line) 29 was formed, 

H**tt23fcatlRl1-5*riR)WI substrate of another side in which the counter 

^ s ff^$tL7tft!i^r<Z)g^t, (SJg electrode which opposes the pixel electrode 23 

tix.?*Hz.ffi},Wt&tltzffl.£kb* frbffl was formed, and the liquid crystal arranged 

f&Zfri&o t&£ktt7F'*&i'llbL between both substrates. 

Tfi, ^EfdStt^^r'lix.s ioy The color TFT-liquid-crystal display element of 

— ^/W^rfflv-f {cfP#DllEE(c: the double-refraction control system which 

J^D/cfe^r^T^i" 5li®^f$iJ^l displays the color according to an applied 

^S©*7- TFTftJal^TF^T- voltage without equipping the back with a 

/i s SjS"t:'fo6 0 reflecting plate and using a color filter as a liquid 

crystal display panel 11 is the optimal. 

[0013] [0013] 

H^^SlEl8&14fi > 09;iff, The picture-processing circuit 14 comprises 

-yt/u 3 y^a-^rocRTK7 CRT drivers of a personal computer, it outputs 

4'<t>*b1tt&&ti. M^f— ^DI image data DIN, and the 

N£ % SttPWHf ^-VSYNC, 7k vertical-synchronization signal VSYNC and 

¥l5]$Hf -^-HSYNCi, Ks/h^o horizontal synchronizing signal HSYNC and the 

ytit^rDCLKmn&miB^t: various signals of dot clock signal DCLK etc. at 

^ti-t'tUS § OfJ^yyvtiif} the respectively original timing. 

[0014] [0014] 

^5>^W#PiaKl5f4, SHtx The timing control circuit 15 outputs the internal 

-^DINi:, HFIftlfll ^"VSY display data D at the timing for 

NC\ 7k¥PWff ^-HSYNCt, liquid-crystal-display-panel 11 in response to 
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Kyh*Ps>^ff -^DCLKfcgtt image data DIN, and the 

"C Wbb^:^<^11^(D^4^ vertical-synchronization signal VSYNC and 

IsifX'faU&TFT— fDZtiijl horizontal synchronizing signal HSYNC and the 

i~Z) 0 dot clock signal DCLK. 



[0015] 

^Kyh-^D2/^DCLK2, f7h 

$Hf -^RSTX, /^/USttlH]^ 
fff-FRM^ttl^1-5o 

[0016] 



■NC^BB^Tf^^/Ul 1 (Dftjjfi] 

fi ill i & 7* — ^ D I N <D 7 \y — A m 

K2/h^o^DCLK2fiH^MS 
[si Eg 1 4^ b#fci&£ft5 H> V9 p y 



[0015] 

A control circuit 16 receives the timing control 
signal from the timing control circuit 15. and 
outputs th e polarity-reversals control signal M. 
the" panel dot cl6^IT~Bey^r^t re-TnTTr^loc k 
XYCLK. t he panel horizontal synchronizing 
RSTX, 



signal RSTX, and the 
vertical-synchronization signal FRM. 



panel 



[0016] 

The panel dot clock DCLK2 is a dot clock signal 
inherent in a liquid crystal display panel 11. 
It generates the pulse corresponding to each of 
the dot arranged by the line-direction of a liquid 
crystal display panel 11 in 1 horizontal-scanning 
period. 

In this Example, it is making the 
horizontal-scanning period of a liquid crystal 
display panel 11 into the inherent period. 
On the other hand, the frame frequency is set 
up equally to the frame frequency of image data 
DIN (they may differ). 

In connection with this, the panel dot clock 
DCLK2 constitutes a different frequency from 
the dot clock DCLK supplied from the 
picture-processing circuit 14. 



[0017] [0017] 

v^h^Ps^XYCLKfi, tO)y< The shift clock XYCLK is a signal which decides 

^^•f^M^XKi^rM^y^y^M the essen tial scanni ng period of eac h scanning 

WWftittJttlffl&fc^-fSft-S- line with the pulse interval. ~— 
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T'fo 1 ?, H2{C^i-J;9lc, ii^<D As shown in FIG. 2, the usual pulse interval is 

A^*raWf±TlT?fc!K T1. 

&fc/^;*raratiTl«J:!)&v v r2 A pulse interval is set to T2, longer than T1, 

i*5.TltT2i©Jtttl*|-l. 1 every three pulses. 

~1. 4gfl?j&sa*U/\, As for the ratio of T1 and T2, 1 to 1.1 to about 

^mit^rMlt, m2iZ7jkT£o 1.4 are desirable. 

3^:S^r^S(v:L/^</v-^Sfe As shown in FIG. 2, the polarity-reversals 

1rZ>iE^rX'<foZ) 0 control signal M is a signal which a level 

reverses for every 3 scanning period. 

[0018] 

The panel horizontal synchronizing signal RSTX 
is a signal which controls the operation timing of 
the row driver 12. 

The panel vertical-synchronization signal FRM 
is a signal which controls the operation timing of 
the line driver 13. 



[0018] 

^/UTK^PPIWflr-^RSTXfi^J 

■So 



[0019] [0019] 

5l^llj±3e£lH]8&17{i, St^S The display voltage generator circuit 17 outputs 

telJillfM^ot^Iit the displa y data POUT which the poiarity""of~ 

f±(D^^3~7U— ASl-^fe-f driving voltage reverses every three frames 

SfS^x — ^DOUT^ffi^jf accordi ng to the polarity-reversals control signal 

So *DOUTfi?ij K?-f _M 

^12(c^t|&$tb5o ?IJK?^12 The display data DOUT are supplied to the row 

it, '**Wyh#nyfDCLK2 driver 12. 

t^oT^^x — ^DOUT^rJili The row driver 12 converts into corresponding 

v-^h^Dy^XYCL driving voltage the display data DOUT which 

K(DiLh±.tmz.W\M\^X9t(D^E received the display data DOUT into the 

^^HKvi^iJiAA^/clS^x — ^ previous scanning period synchronizing with the 

DOUT%tt!fci-Z>mW}MJ±^ standup of the sequential capture and shift 

; f—^y^y29^Mi- clock XYCLK according to the panel dot clock 

So DCLK2, it is impressed by the data line 29. 

[0020] [0020] 

fir h"y^y<13ii s ^tfXU— J±(D The line driver 13 is initialized synchronizing 



2/11/2005 



13/28 



(C) DERWENT 



f^ih^^Tjki'y^J^W.WlM with the panel vertical-synchronization signal 

is&FRMlzmWlLXVJWlikZ FRM which shows the start time of a display 

tl, -s7Y?uy?XYCLK(DiLh frame, in response to fall of the shift clock 
T^WCJ&gl/C, ?~ XYCLK, it makes the sequential choice of the 



Alt 



0 



^•JilM^jl^Lry— Y/<)V^ir _gj^eJineZ7, and switches on a gate pulse, it 

^L-x ^h^Py^XYCLKGDiA turns off a gate pulse in response to the standup 

h l.frmz.fcQLXV —Y^fr* of the shift clock XYCLK. 

**7irZ> 0 i/7Y?ny7X In addition, the shift clock XYCLK is delayed for 

YCLKfi, ^\Y'y-<y<l2\z. s tf K the line driver 13 to the row driver 12 a little, and 

y^m^^ML-CtfelS is supplied to it. 

[0021] [0021] 

>f— Y^^xfrftlMZixfcT*— Y TFT25 connected to the gate line 27 to which 

7-r>27{d^^^ti/cTFT25(i the gate pulse was impressed switches on, the 

^^L/cTFT25(c^^^ voltage of the data line 29 is impressed to the 

tLTV>§lj^^H2.3fC7 =: '— $y pixel electrode 23 connected to switched-on 

4>29(DmJ±frmn£tlZ) 0 *S7 TFT25. v ^v 

h^n^XYCLK^ilSELT^JK Since tj^s_hjfUloc KXYCLK is delayed and the ^ 

yj/<12[z.iM£&tiX\t^tz#), row driver 12 is supplied, just before the driving * 

x— $741/29 ±.(D$feW)i& ^-tf signal on the data line 29 switches, a gate pulse 

$WWt>Z>Mmlz<y— Y'<;i-*fc turns off, it also turns off TFT25, the driving 

^7L S TFT25t>^"v'L, H^H voltage currently impressed to the pixel 

^SbttfaMUt^iDffliDWBB capacitor formed of the pixel electrode 23, a 

lz£<0&f&£friZ)ffi%&jlklZ., -t counter electrode, and the liquid crystal 

ti1ZXft}J)\l£tiX^^tcmW)M!± between them till then is maintained. 



> 



[0022] [0022] 

z\<DXo^Wl^,icXthli-£. 37k¥^ According to such composition, the 

l^^ttSferfjiJ^-ff -§-M polarity-reversals control signal M commands 

fi^MmHi(DW&(Dfx$K&ln7F polar reversal of an applied voltage for every 3 

1"5 0 ^(om&fr&Umt ^rM horizontal-scanning period. 

liZ!tCX^7]kMf±^±\Bi^l7 According to this polar ity-reversals control 

(i N ^tfx— ^DOUTO^H^^- signaMyL-t he. display voltage generator circuit 

Stei"-5 0 17 reverses the polarity of the display data 
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DOUT. 



[0023] [0023] 

-tbT, U&tffcU&titc^Tjkf 1 ' And the display data DOUT with which the 
— ^DOUTfi^iJ K^^fX 12 polarity was reversed are maintained at the row 

W&ti, ^K^^E^MfsWc, IZjtbll driver 12, it converts into the following scanning 

fEt^t&^tiT, x— ^7-Y>29 period at driving voltage, it is impressed by the 

lcM$tL6o tttfc&SRtSSitfc data line 29. 

^^r— ^DOUTfiljfeSMBFfl Since the display data DOUT with which the 

iitlT-r— ^y^<y29\Z.^\1)^fi "polarity was reversed are delayed during the 1 

•5 -©i^r-^DOUT^ scanning and are impressed to the data line 29, 

x— #7>(*s2$\z.f#lB£ti1tb% when this di spla y data DOUT is impressed to ' 

H2(d^-t-/NV^F^fiST2^ the data line 29, the puls e interval T2 shown in 

*fj£U ^h^n^XYCLKtf) * RG. 2 corresponds, the pulse interval of thp 

^^*W\mft&<t£Z> 0 BP*,, £ shift clock XYCLK gets long.-* 

^.Mt$1) v M1£(Dn?$Tl£.V)i>& That is, a sca nning period is set to T2 longer 

^T2^/£5„ ^(Dtzti), than the usual p eriod T1. 

fi^rft^(-3fEM"t"6^i:7)^"C# For this reason, it can charge each pixel 

-So t£oT, (o)SttT<7)##iA^>. capacitor certainly. 

^^<!:^SttT<D##iA^$J^ Therefore, the difference of the write-in 

(tOU^il^U Hf^iZ^^J^O effectiveness in like-pole property and the 

&\z.£.%M&<D^\kfiH&WL't'bo write-in effectiveness in heteropolarity reduces, 

t^oT, itfe^iav^^iceiH change of the brightness by the difference of 

W)l-tzWia-~?h, yy-yftlfi B iLtz write-in effectiveness declines. I 

&<&<5 0 Even when it actuates on a comparative low 

frequency, a flicker stops therefore, being 

conspicuous. 

[0024] [0024] 

^OJ;5/£ffif$ctcJ;jLte\ StR^P^e According to such composition, it has reversed 

^Mfi\%\z.MW)\t ^r(D$ife$:fc the polarity of a driving signal for every 3 

$SLTV^<7)t:\ ®Sf&ici/M27k horizontal-scanning period, therefore, 

^^Sflfy^tcfEitjif ^(DWfe. compared with the case where the polarity of a 

£S$Gl"-5J|hn ^JttSLT, r^ft driving signal is reversed for every pixel and 

flL^vh^Tjgtfo Hot, CLCD every horizontal-scanning period, power 

mffi,m<DmWlZi&mmt)fcW consumption may be small. 
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>fc&tl : bi%$r%&%Zte¥lZ.ttf-iiMX*fo Therefore, the apparatus of this Example is 

5 0 Sfc, 71/- A^co^t^S^i: suitable for the mobile terminal with which low 

MteV, Mo^btfti^o t£o power consumption is demanded. 

"t\ ^Ha^^^M'llihLT, ^ Moreover, it differs from the polarity reversals 

S^Sttte^rli;^ IjJ— ~7^)V for every frame, there is also no degradation of 

^Srffli^-f (-P|lJP*J±(cj^Cfc image quality. 

51i/g#ff|5iH£P;fyi£e9 Therefore, if the reflection-type color 

RlfI*7-TFTi|g^/^> TFT-liquid-crystal display panel of the 

ffiiUWjb^ll double-refraction control system which displays 

?E$tb x M:MX*fo<D 0 the color according to an applied voltage 

without equipping the back with a reflecting 
plate and using a color filter as a liquid crystal 
display panel 11 is used, high-resolution is also 
implemented and it is the optimal. 

[0025] [0025] 

W7'f^l2, Next, with reference to FIGS. 3-6, it 

3, rtjy|#l[HS§16, ^7FfilH:-^§:£ demonstrates the detailed example of 

0SSl7<D Mtfctflteffil&M&mz composition of the row driver 12, the line driver 

~H6?r#0aLTfAPJt"§o ?'JK 13, a control circuit 16, and the display voltage 

y-js<l2l,tm3^jjkir£yi l z.^ /< generator circuit 17. 

^/McspEJJWflHS-RSTXfcJ:!? As shown in FIG. 3, the row driver 12 is 

^^Hb&tl, '<%/\'\ r yht f By# initialized by the panel horizontal synchronizing 

DCL^lC/fcCT^^x — ^DO signal RSTX, in response to the standup of 

UT$rv'7hL"CSl l 93itPv / 7hl/ shift-register 12A which shifts and receives the 

v^^A^v-^h^p-^XYCL display data DOUT according to the panel dot 

K<DiLh±.micfc%LX^ "yyV clock DCLK2, and the shift clock XYCLK, it 

l/v : ^^12AOHj7^'r— ^&r!iEi) comprises driver 12B which converts and 

fE/±{.i^i&LTtiJ7J-f 5K7-<'< outputs the output data of shift-register 12A to 

12B<!r c fc<9fli/&£ti<5o driving voltage. 

[0026] [0026] 

tTK7'f^l3te > H]4(::^-f <fc? As shown in FIG 4, by fall of the shift clock 

is7b?vy?XYCLK<D±h XYCLK, the line driver 13 carries out 1 bit shift 

W9T'x— fZlfybi/ybLX of the data, and outputs them, it comprises shift 

fcti^U i/7htvy?XYCLK(D registers which turn off an output pulse in the 
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IPQ^LCgggUA 

o » — v/ I O O O o r\ 



THOM S ON 



±.#91*01 jjs<ji'X&*7-t standup of the shift clock XYCLK. 

[0027] [0027] 

fMIPIsllSl6ft % H5(C^-f ±5 As shown in FIG. 5, a control circuit 16 is 

•v'/Vf L 7°U^-^31i > X^V equipped with multiplexer 31, X counter 32, 

*32<b, 7*=— ^33£, YXpy? decoder 33, Y counter 34, D flip flop 35, the 

34 D7Vy-?7ay-?35bs 7 frame counter 36, M counter 37, and a toggle 

\s—J*$$>?36k, M-h^sZZ flip flop 38. 



[0028] [0028] 

•?/i' s f-7°i'?y-3U*&ft1rZ>*t"Y Multiplexer 31 chooses and outputs one side of 
y— it -^-Mcarry {Cl^oX^^^ the values n1 and n2 predetermined according 

to the carry signal Mcarry which it mentions 
later. 

As for the ratio of values n1 and n2, 1 to 1.1 to 
about 1.4 are desirable. 



LTttiTJ-rSo ftnlin2tf>Jttel 

m. i~i. 4m&&m.£L\t\ 



[0029] 

H6(b), (o^-r^tc, 

^^32f±^/U*5FPI»!ft^- 
RSTX^/S^ Lt^/^f 
31<7)tii^ftnlX(in2^^i9jA 
A/C\ ffl?PlHl&16d»bftft&i'l£ 
/N°^/WK5/h^P2/^DCLK2{C^ 

^ffi^-fSo x^-^33(i, H6 
(A) ~ (C) {Z.7jk-?£o\Z y XXtKs 

U #*>-Mit#0J:<9*:#v^£ 

fif-ft^^h^n^XYCLK 



[0029] 

As shown in FIG.6(B) and (C), X counters 32 
receive the output value n1 of multiplexer 31 , or 
n2 in response to the panel horizontal 
synchronizing signal RSTX, and count it down 
according to the panel dot clock DCLK2 
supplied from a control circuit 16, it outputs the 
count value X. 

Decoder 33 will output the panel horizontal 
synchronizing signal RSTX, if the count value of 
X counters 32 is set to 0 as shown in 
FIG.6(A)-(C), if it become s a presc rih oH »gii>^ 



with a larger count value than 0, it will output the 
shift clock XYCLK. " 
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[0030] [0030] 

Y#£>'>34tt:£aEj|M&Ll£# The Y counter 34 is a counter which counts L1 

Whlrttyl/fX-h 1 *), i/7h? scanning line. 

py^XYCLKO^/u^^Sr*^ It counts the pulse number of the shift clock 

>"hU *'>^h{it^Ll(c:jgi--5 XYCLK, if a count value amounts to L1, it will 

ts M6(D)\,z.7fkir^-t])— it %Y output the carry signal Ycarry shown in FIG. 6 

carry i$.Lllt 17 v (D). 

— J*^tz?)<Dfe&Wt$[.[z.^l,\t\ A value L1 is equal to the number of scanning 

T>7Dy7°7tiy7°35\ti/7V?v lines per frame. 

s^XYCLKfc: INSULT Y#£:/* The D flip flop 35 latches the carry signal Ycarry 

34<D$-yV— it Ycarry ^yyf- of the Y counter 34 synchronizing with the shift 

U HI6 (E) (d^-f ^/USittlWI clock XYCLK, it outputs as a panel 

Mit TTFLMhLXli!,jTt5 0 vertical-synchronization signal FLM shown in 

FIG. 6 (E). 

[0031] [0031] 

7U— A#r>^36f±L2if <Z>#f> The frame counter 36 is a counter of L binary. 

^T*fc<9. H6(F){c^i-«t5(-s It is the number of the panel 

y<^;^^BMMit -^-FLM^Sfc, vertical-synchronization signals FLM as shown 

EP*5> 71/- i^fc^^h-f S 0 in FIG. 6 (F), that is, it counts the number of 

L2f4, *ftcPfij£$ix*V\tf, flx. frames. 

tf , LI (M&Bi^) i^LtWfif- Although particularly L2 is not limited, it is set as 

i£/££tb5„ M#i»*37«:3ii a value equal to L1 (the number of scanning 

#£>-*-Cfct), (H6 (G) l^ir£ lines), for example. 

^>^/i/Sii:p^jf -^-FLM The M counter 37 is a ternary counter. 

\Z.£.X)7U— J*%$>?36(Dl>t» As shown in FIG. 6 (G), it receives the count 

WH.$:%nMi$.tLX%k'0&fy, £k value of the frame counter 36 as an initial value 

^v^h^p^XYCLKfdftXT with the panel vertical-synchronization signal 

J)'7>mt%73tyl<'YTs7°-frZ) 0 FLM, and counts up a count value according to | 

the shift clock XYCLK henceforth. ' 

[0032] [0032] 

M6(H)^7ikicMjJ<J>'?37(D* The carry signal Mcarry of the M counter 37 

■YD— H-^-Mcarry \~XW )V7D y shown in FIG. 6 (H) is supplied to the clock input 

7°7v-y7'3Z<D7Vy?Xt))i&b port of a toggle flip flop 38, and the 

•?s\"?-7°v?-y-3l(Dm$lie ^rX selecting-signal input port S of multiplexer 31. 
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^jSSSilc^J&$ti5 0 ■vfr'f-? If multiplexer 31 receives a value n2 and the 

i^f^lfi, ^r-tU— ft -§-Mcarry carry signal Mcarry turns it off when the carry 

^tB^tlTi/^jBt, fitn2£&<9 signal Mcarry is outputted, it will output the 

^r-ty— ff ■^•Mcarry^^'7 received value. 

^ t 9iAAyfcM^rH4^;i~^)o For this reason, the initial value of X counters 

@6(C){£^1-«fc5K: x 32 is set to n2 as shown in FIG.6(C) at the 

^R(O^M%Wi\z.^ x#!»^32tf> following scanning period, it gets long the 

3U$8fW s n2£ft!J , ZCDfe&MR scanning period from others. 

teftiUDfiXfr-So £fc, h^'^y]) Moreover, the output of a toggle flip flop 38 

yzfyuyyzso&fift^ 06 constitutes the polarity-reversals control signal 

(K) \Z7^-tm^&mit^M M shown in FIG. 6 (K). 

[0033] [0033] 

^^!EJ±!g£lH]Sgl7fi, The display voltage generator circuit 17 

fi\ F^SHfex— :?D<Mit£Kft comprises look-up tables which choose and 

f&Hil'fa ^M^u^/W^CTiS output suitable display data according to the 

^te^^-f — ^^rjUftLTtti;/} level of for example, internal image data D and 

-f &/i"y?T>y7°7-— y'^frbM the polarity-reversals control signal M. 

$c£tL<5 0 StiixlKfiiiJ^ff It follows the polarity-reversals control signal M 

Sjftx— ^Dtc^oT, |g]6(I)lvL and image data D, 1st, 2nd, 3rd as shown in 

?F 1" i. 0 IC , ^ l , |'2, H FIG. 6 (I) It carries out the sequential output 

3 iS7-f>ffl (D^Tjkf'— of the display data DOUT for scanning lines. 

^DOU'TOII&tH^-f 5 0 At this point, if the polarity-reversals control 

B3\ 1®t£S$.5r&iJflWf -£j-M^/^ signal M is high-level, it will output the display 

^^/^htiltlEU^.comWjM data DOUT corresponding to positive polarity 

H:{<I>tf)£i~5^^T r — ^DOUT driving voltage, if the polarity-reversals control 

^rttJ^L, B&K&lMin^rM signal M is a low level, it will output the display 

^n — u^/ux-fotUtMUfeV) data DOUT corresponding to negative polarity 

MW}MJ±\zMfc~tZ>%;7F7 s -- 9 driving voltage. 

DOUTSrfctJ^i-So -©/cfc, HI For this reason, the polarity-reversals control 

6 (I) t (K) !<Z.Libir£o{z, jitt signal M is at 4th and the 5th scanning period of 

& $5 fifij 'M it ^ M # n — u ^< a low level so that it may be indicated to (K) as 

©^4, ^5^fi^P^-ef4, ^ FIG. 6 (I), the output of the display data DOUT 

^x— ^DOUTco{±5^(i^®t4 constitutes a value which corresponds negative 

lz.Wfc-fZ>Wtte5 0 Zthb(Dm polarity. 
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? — ^DOUTJ4?iJK7>r^l2 These display data DOUT are supplied to the 

t£&#p£ti, 116 (J) {CTfkir^o row driver 12, it is impressed by the following 

^<?57K¥^fi^r^{^x — ^ horizontal-scanning period as shown in FIG. 6 

7>(V29fc:M£;h/5o (J) at the data line 29. 



[0034] 

H3~IEl50#i$fc:J;tU2\ m^j 

^ ^ 3 6 <z> # ? ^ h it fi 7 u- — a 
£CiH§r£tL5o lot, 7V'- 

A^(CM^7^V^37cD^^fi^ 
£{bU M^-7^37/5^^11- 
It-^Mcarry £ii!7J-f 5^5^/ 



[0034] 

According to the composition of FIGS. 3-5, the 
M counter 37 receives the count value of the 
frame counter 36 as an initial value, and 
performs count action on the basis of the 
received initial value. 

The count value of the frame counter 36 is 
updated for every frame. 
Therefore, the initial value of the M counter 37 
varies for every frame, the timing when the M 
counter 37 outputs the carry signal Mcarry also 
varies for every frame. 

Therefore, the position (scanning line) which the 
polarity of driving voltage reverses for every 
frame varies. 

For this reason, the situation where a specific 
polar voltage is impressed to a specific 
scanning line is prevented. 



[0035] 

m b§ 1 5 xm bb * J*'*** 
tc l^u infers® 



[0035] 

In the above-mentioned Example, it converted 
the operation timing which the 
picture-processing circuit (for example, CRT 
controller in the main body of a computer) 14 
commands in the timing control circuit 15 at 
operation timing inherent in a liquid crystal 
display panel. 

However, for example, it arranges the circuit of 
the composition similar to FIG. 5 in the 
picture-processing circuit 14, if the horizontal 
synchronizing signal from which a period differs 
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*I£lt©«J*#*fl£fc9, /h§! is made to output, timing control-circuit 15 will 

{kfc*i%zkfj;Z)o become unnecessary and the composition of a 

display device will become easy, reduction in 

size becomes possible. 

[0036] [0036] 

ftio, ^<D^$Mte±.t£MM$\te In addition, this invention is not limited to the 

PSSi^^T > ffi*<£>g>7^#ipjfg above-mentioned Example, but can perform 

X*hZ> 0 #iJxJi\ ±.wZMMWX* various deformation. 

fix i£K)fliH:<7)Ht££R^~f 5 For example, in the above-mentioned Example, 

J3JH£3££#ra£Lfc#^ 23£ it made into 3 scanning period the period which 

i*4&±<D{tM<Dfe&M$ti-% reverses the polarity of driving voltage. 

^£#"C#5 0 fcfcU ££3diiS: However, it can consider it as 2 or 4 or more 

(Dl/4SXTtirZ>^kfc1iL$.L scanning periods as desired. 

v\ _hi&(b[pI1i^, Bff^jfe However, it is desirable that below 1/4 of the 

^^r^S^^rW^FBlSrMSL-s total number of scanning lines carries out. 

JILo, i^f-^DOUTOitt Moreover, it extends the period for every 

£rK$sT?#5&?>W:,> fdlOt^^c^r prescribed scanning period like the 

S£ffiL"Obcfcl/\, ^'J*:^ UlSleiTF above-mentioned, and if the polarity of the 

1rffif$&DSP(f*4is#/i'isyj- display data DOUT can be reversed, it may 

/U7°u± y y-) TMfti)cl/Ob«fcl \ adopt other composition. 

For example, the composition shown in FIG. 5 
may consist of DSP (digital signal processor). 

[0037] [0037] 

£fc N Jtf3^Mi0ijTii, ^Tjkf — Moreover, in the above-mentioned Example, it 

#DOUT%&\h*7Js<12\zJfcV)j2< received the display data DOUT into the row 

Zh, F7^/<ti^^1r~#{Z>$ffc driver 12, and the driver impressed the driving 

i'SiEibttEESr-r— ^y-f>29(c voltage corresponding to display data to the 

PPiPLfco LA>U Wtl&. data line 29. 

fl[ffil§£@i&17^®{|£x-- $\z. However, for example, the display voltage 

JtJ^"t"5fl;jE5:{U^iL % WPy^i generator circuit 17 outputs the voltage 

y<12^Z.(DW i J±^:^>y P l)^^L corresponding to image data, the row driver 12 

?74y29{^ft]M-f&£ samples this voltage, it may make it impressed 

5fcL"ObJ:V\, by the data line 29. 
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x!P-9=4€§§©=& 



[0038] 

^mxh& 0 



[0038] 

In the above-mentioned Example, it adopted the 
TFT-liquid-crystal display element as an 
active-matrix liquid crystal display element. 
However, this invention is applicable also like 
the liquid crystal display element which uses 
MIM etc. as an active element. 



[0039] 



[0039] 



[mmtDzhm] [ADVANTAGE OF THE INVENTION] 

tA±i£f$L./cJ;9{c:, ^(7)^0^(c As explained above, according to this invention, 

cfctlfi*, ffi$tWLJj%1ftlZ-X, L/5=> it restrains power consumption, moreover, it can 

t>* y x )vts^(D @ iLtzt£ I/^Spp display inconspicuous high quality images, such 

K^Wii&Z^^i-ZZbtfX-'^ as a flicker. 

•5 0 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[Hi] [FIG1] 

Z.<D%Wi(F>— %%fy\\z.frfr%>WL It is the circuit block diagram of the liquid crystal 

Ba^Tjk'^Wom^'^y^mx-h display concerning one Example of this 

<5 0 invention. 

[H2] [FIG 2] 

fe&M3tm&fc&V0it ^r<D It is the timing chart in which the relation 

.^m^-f^-f^^-t— bX~h between a scanning period and a 

So polarity-reversals control signal is shown. 

[M3] [FIG 3] 

JWy-i^<(DM^(D— M^^^rM It is the figure showing an example of the 

X*foZ>o composition of a row driver. 

[[2)4] [FIG 4] 

'iiV'y-is^DWi&CD— ^J^-flU It is the figure showing an example of the 
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composition of a line driver. 



[U5] [FIG 5] 

Mm?&<Dm$L<»— mZml-y It is the block diagram showing an example of 
vy?W\~(:hZ) 0 the composition of a control circuit. 

[H16J [FIG 6] 

(A) — (K) (4111, H3~H5{£7r: (A)-(K) is a timing chart for demonstrating action 
■f\E\&<DW)i / E%:MW1rZ)tz$>(D of the circuit shown in FIG. 1, FIG. 3-FIG. 5. 

[ft^mm ) [DESCRIPTION OF SYMBOLS] 

11 •••^hh^^'^vK 12- --^ij 11... Liquid crystal display panel 
K7>f'<, 13«« •?fK?>f><, 1 12... Row driver, 
4- ••jiMfc 15- • 13... Line driver, 
isyMWrnK. 16- • •^HIK, 14... Picture-processing circuit, 
1 7 • • • ^ II J±3§± 2 15... Timing control circuit, 
3-'«ij3jSW! % 25-"TFT(j* 16... Control circuit, 
JlilhyVv^^h 27 Vy^i 17... Display voltage generator circuit, 
V % 29 • • • s f—9y4*s > 3 1 • • • 23... Pixel electrode, 
A-^TV^f-, 32---X*l>^, 25... TFT (thin-film transistor), 
33 ... 7=n-^ > 34---Y^7^> 27... Gate line, 
35---D7U.y7°7D,yy, 3 29... Data line, 
6-- >7l/-A*^ ( 37- 31... Multiplexer, 

38"-h^/W7yy7 s 7n 32...X counter, 
^7° 33... Decoder, 

34... Y counter, 

35... D flip flop, 

36... Frame counter, 

37... M counter, 

38... Toggle flip flop 
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[FIG. 1] 
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(J) Source driver output 
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